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INTRODUCTION

This report has bheen written for three primary reasons:
1) to compile and publish spawning ground survey information for
the Columbia basin above Bonneville Dam, an area frequently
studied by fisheries managers and planners; 2) to clarify,
annotate, and reconcile previously published spawning ground
survey data; and 3) to use a computer for preparation and storage

of the data in this report.

1. Data Collection and Reporting - Regional Perspective

In previous publications, collection and reporting of
spawning ground surveys has generally been limited to specific
production units, sub-regions, or state jurisdictional areas.
Several published documents do exist that contain extensive
Columbia basin-wide escapement information and they commonly
include spawning ground survey data. This data, however, is
gathered and presented from the perspective of particular
planning and/or management issues, i.e. stocks (Horner and Bjornn
1981(a), Horner and Bjornn 1981(b), Horner and Bjornn 198l(c),
Irving and Bjornn 1981, Mullan 1984, Howell et al 1985); or
habitat based natural production potentials (Bryant 1949, Fulton
1968, Fulton 1970, PFMC 1979). In this report, recent and
historic spawning ground surveys have been compiled for the
principal tributaries of the Columbia River (above Bonneville
Dam) for the time period of 19680 through 1984. To our
knowledge, this amount of information has never been presented in

a single document before.
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2. Annotation and Reconciliation

The second purpose of this report is to clarify and, where
possible, reconcile existing spawning ground escapement data.
Spawning ground surveys in the Columbia basin have employed a
variety of field methodologies. Much of this variation has
depended on logistic factors specific to a sub-basin or stock and
on management perspectives and subsequent research needs. In
this report, an attempt has been made to describe survey
methodologies for each production unit.

In many sub-basins, index areas have substantially changed
over the 24 years covered 1in this report. Although this
information is often excluded from other publications, it 1is
essential to an understanding of relative 1levels of natural

production. Therefore, we have tried, whenever possible, to link

each spawning survey count (redds, fish, or carcasses) with the
geographic area surveyed. In other cases, after careful
reference to primary data sources, we have presented spawning
survey information to reflect a common, annually consistent

geographic area. This has been done in an attempt to create more
comparable trend information. (These cases are footnoted to
alert readers to data adjustments).

Other useful annotations have been included to indicate
random yearly influences affecting surveys such as visibility,

passage conditions, and electronic counting device malfunctions.

3. Computerized Format
Data in this report were prepared in retrievable, computer

stored format. A single report structure was developed and the



material contained in this document can be easily revised and
updated. File contents can also be transferred to computer data
management systems to allow the application of a range of

arithmetic processes.
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METHODS - DATA SOURCES

Several sources were used for collection and reconciliation
of the material in this report. The most important of these
sources were those tribal, state, and federal bhiologists doing
actual spawning ground survey field work. The majority of
information used for annotations and attempted reconciliation of
previously published data was provided by personal consultations
with these individuals. Records of field survey notes were also
investigated when available. Published and unpublished documents
and internal correspondence of appropriate management entities
provided the remainder of the data gathered.

Although an attempt was made to report information for the
1960-1984 time period, this was not always possible for earlier
survey vyears because of non-existent, difficult to locate, or

poor quality data.



SUMMARY OF RESULTS

This report contains tables of spawning ground survey data
for 15 major sub-basins of the Columbia River above Bonneville
Dam. These sub-basin tables are arranged into two sections. One
section includes the tributaries of the mainstem Columbia, and
the other, tributaries of the Snake River. Tables 1in each
section are organized sequentially progressing upstream.

Separate tables exist for different major stocks of
anadromous fish in each sub-bhasin. For certain production units,
additional tables are provided to present data in alternate
formats. For example, redd densities, in addition to index redd
counts, are tabulated in some sub-basins where large
fluctuations in index areas have occurred.

Tables are followed by extensive reference notes containing

explanatory information and data sources consulted.
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DISCUSSION

A draft version of this report was released in Fall, 1985
and comments have been recieved from all original contributors.
These domments have been incorporated in the present document.
Readers are asked to provide further corrections and suggested
changes.

We recommend the regular update and revision of this
document so that a useful reference for future regional
spawning ground survey information can be created.

Research for this report has indicated there is little, if
any, coordination in the spawning ground survey field
methodologies and reporting procedures used throughout the
Columbia basin. Different management entities employ a variety
of techniques in the surveys and escapement estimates they make.

For example, in some sub-basins, numbers of live fish and
carcasses are presently counted while in other streams, redd
counts are made. The number of surveys made each year varies
between sub-basins, ranging from one-time peak counts to
sequential, cumulative weekly surveys. Geographic areas surveyed
vary in different sub-basins from short index reaches to
extensive surveys of total river spawning habitat. 1Individual
tributaries are surveyed on foot in some years and from boat or
aircraft in other years. Also, we encountered several cases of
poor coordination between natural and artificial production
planning where hatchery programs regularly introduce fish into or
remove fish from areas that are used to index natural production

levels. (Note that as a result of this project, one of the



authors has also made a brief analysis (Schwartzberg 1985) of

the affect of survey timing on the accuracy of counts.)

There are biologic, stream-specific reasons why some sub-
basins are surveyed in a particular way. Often, however, simply
a lack of a coordinated approach has created the variety of

investigative procedures that exists today.
Fisheries planners have given a great deal of recent

attention to evaluating the Columbia basin as a whole system and

not in the more traditional study units of the past -- regional-
ly, by individual state, or sub-basin. Research and data
collection methods supporting this basin-wide management

perspective are now required.

To the extent that it is biologically prudent, spawning
ground surveys should be redesigned. Some desirable changes are
standardization of the timing and number of counts in sub-basins
and throughout the Columbia system, establishment of
representative index areas and calibration of these areas to
total sub-basin spawning levels (possibly using weir or other
high accuracy count techniques), and establishment of uniform
field methods and reporting techniques. Development of these

procedures will supplement such tasks as determination of present

and potential production capacities, monitoring of the
performance of existing and proposed habitat improvement
projects, and in the development of reliable data input

parameters for systems modeling experiments.
We recommend that research be initiated to create a
standardized spawning ground survey system for application

throughout the Columbia basin.
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NOTES
Sources: Hugh Fiscus and Wolf Dammers, Washington
Department of Fisheries (WDF), personal communications and
WDF field survey notes; and Fiscus, H. 1985. Salmon

Escapement Data for Columbia River Production Areas in
Washington, WDF internal correspondence.

The natural spawning population of spring chinook 1in the
Wind River is largely composed of hatchery strays from the
U.S. Fish and Wildlife Service's Carson Hatchery.

Surveys are one-time peak counts.

Spring chinook spawning ground surveys in the Wind River are
made on foot.

In the Wind River, WDF considers fish counts to be much more
accurate than redd counts and, although redd counts are also
made, they are not reported here.

Live fish counts and carcass counts are combined.

Present index: Paradise to Beaver Campground (8.6 mi.)
Index area mileage has varied from 1970 through the present.

See chart for mileage changes.

Poor visibility,

13
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NOTES

Sources: Hugh Fiscus and Wolf Dammers, Washington
Department of Fisheries (WDF), personal communications; WDF
field survey notes; and Fiscus, H. 1985. Salmon Escapement
Data for Columbia River Production Areas in Washington, WDF
internal correspondence.

Surveys are one-time peak index counts.

Spawning ground surveys for fall chinook in the Wind River
are either made on foot or from drift boat.

The natural spawning population of Wind River Fall
Chinook is composed of hatchery strays from Bonneville Pool
Hatchery sources and of a natural stock component.

In the Wind River, WDF considers fish counts to be much more
accurate than redd counts and, although redd counts are made
in this basin, they are not reported here.

Index areas:

1960 through 1967 --- Shippard Falls to the Little wind
River.

1968 through 1971 --- Little Wind River to the Wind
River mouth.

1972 through 1984 --- Shippard Falls to the Wind River
mouth.

From 1968 through the present, there has been a small
variation in the lower boundary of the index (Wind River
mouth area). The 'miles surveyed' data has not been adjusted
to account for these fluctuations in index mileage. Only a
small amount of spawning occurs in this area and these
changes in index boundaries probably have had little impact
on fish counts.

In 1971, 1973, 1979, and 1980, two separate surveys were
made in the same index area. The count reported on the
above chart is the greater of the two.
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NOTES

Sources: Hugh Fiscus and Wolf Dammers, Washington Department
of Fisheries (WDF), personal communications; WDF field
survey notes; and Fiscus, H. 1985. Salmon Escapement Data
for Columbia River Production Areas in Washington, WDF
internal correspondence.

In the Big White Salmon River, fish counts are considered
much more accurate than redd counts by WDF and, although
redd counts are made, they are not reported here.

Live fish counts and carcass counts are combined.

Present index area: Condit Dam to Mouth (2.0),

Index area has remained constant from 1965 through the
present.

Poor visibility.

Late survey; poor visibility. Few carcasses found.

In 1977, illegal set netting occurred just below river
mouth.

Peak count was adjusted to compensate for Spring Creek
Hatchery carcasses dumped into the Big White Salmon River
two weeks before survey. The actual live fish plus carcass
count was 1769.
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NOTES

Source: Eric Barth, Confederated Tribes and Bands of the
Yakima Indian Nation (YIN), and Hugh Fiscus, Washington
Department of Fisheries (WDF) personal communications.

Before 1984, data was collected by WDF with the assistance
of the U.S. Fish and Wildlife Service (USFWS) and the YIN.
Since 1980, YIN has been the primary data collector.

Surveys are one-time peak counts usually made on August 28.
Includes carcasses.

Poor visibility below West Fork.

Poor visibility.

Additional surveys were made by YIN below Signal Peak Bridge
in 1981 and 1982. In 1981, the three miles between Castile
Falls and Signal Peak Bridge yielded 33 redds and the 17
mile section from Signal Peak Bridge and the Klickitat

Hatchery contained two redds. In 1982, eight and 10 redds
were found in these areas respectively.

Late survey (October). Unreliable count.
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NOTES

Sources: Hugh Fiscus and Wolf Dammers, Washington
Department of Fisheries (WDF) ; Eric Barth, Confederated
Tribes and Bands of the Yakima 1Indian Nation (YIN),
personal communications; Fiscus, H. 1985. Salmon Escapement
Data for Columbia River Production Areas in Washington, WDF
internal correspondence; and Norman, G. 1982. Population
Estimates of Natural Spawning Adult and Jack Fall Chinook
Salmon on the Wind, Big White Salmon and Klickitat Rivers,

1964-1984.

The natural spawning population of fall chinook in the
Klickitat River is composed of adult returns from Klickitat
Hatchery releases (Spring Creek stock) and a natural stock
component largely made up of previous Klickitat Hatchery
releases.

Surveys are one-time peak index counts usually made during
the first week of October.

Spawning ground surveys for fall chinook in the Klickitat
River are made from rafts or drift boats.

In the Klickitat River, WDF considers fish counts much more
accurate than redd counts for fall chinook, and although
redd counts are made, they will not be reported here.

Live fish counts and carcass counts are combined.

Present index: Hatchery to Twin Bridges (23.3 mi.).

The historic index area has been Lydel to Twin Bridges (13.9
mi.). Although a larger area was surveyed in 1967, and from
1974 through 1981, for comparative purposes only the 13.9
mi. index is reported here.

Other Index Areas

1965 and 1966 -- Lydel to Goat Ranch Access area
(25.9, 30.0 mi.).
1982 through 1984 -- Hatchery to Twin Bridges (23.3 mi.).

Poor visibility.
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NOTES

a. Sources: Cris Stainbrook and Louie Pitt Jr., Biologists,
Confederated Tribes of the Warm Springs Reservation,
personal communications; and Warm Springs Indian Reservation
Anadromous Fish Study, prepared by CH2M Hill, January, 1982.

Surveys are made twice during each spawning season. Redd
counts reported are cumulative. Redds counted in the first
survey are marked to avoid double counting.

b. For exceptions and explanatory information, see footnotes
below. :

Cc. This index is surveyed on foot.

d. Because of the complexity of index area changes, and to show

the level of comparability between historic and present
surveys in this index, the following diagram (drawn to
scale) of the Warm Springs River is provided:

Dld McKinley .

. Brtimer Puce Rdﬂc‘snakc
w Bunchgrass Scheslic tete Badqer (v Hatchery Culpurs B Mowth
River Mile 4 ﬁs %5 M5 45 2.0 40 130

Survey Year
1978-82 S e b L a 3
1983-84 . 2 o 4
— et —
1l. 1978 through 1982 - 2 index sections:
a. Schoolie to HeHe '

b. HeHe to 0ld McKinley Arthur Place

2. 1983 through
a. Schoolie

3. 1978 through
a. Hatchery

4. 1982 through
a. Hatchery

Counts have been

the present - 1 index section:
to Badger Creek

1982 - 1 index section:
to Rattlesnake Springs

the present - 1 index section:
to Culpus Bridge

combined in the main chart to make index

areas relatively comparable.

Note:

1) 1978 through 1982 surveys in present 'Schoolie to Badger
Creek' index are &.5 mi. longer than subsequent surveys.

27




2) 1978 through 1982 surveys in 'Hatchery to Rattlesnake
Springs' index were 8.7 mi. longer than subseguent surveys
in present 'Hatchery to Culpus Bridge' index. However, only
a minor amount of spawning activity is known to occur in
this 8.7 miles of habitat.

Mainstem Warm Springs River surveys are made from rafts.

e. No breakdown by index area is known for these years.

f. The only breakdown by index area known for the Warm Springs
River in 1977 is '201 redds counted below Hatchery, 390
above' (CH2M Hill study). Also, see note "d" above.

g. Because of the complexity of index area changes, the
following diagram (drawn to scale) of Beaver Creek 1is
provided: '

Dl (. Bend old New Lawev
; “Robr Dahl R 2 SWmnashe Shimnashe Bea
w— Pa:‘:o " R:c S-d'; Mc«\,m Bridge Badge Bouerdines Gru:l“:' Moulh
e i L 3l dad i 4

River mile 1.0 S0 3§ 1233 120 10 1.5 4o of a

Survey yvear

1978-81 a ol . b 4

—_— b ‘ 4

1982 a6 2 4 b 4

1983-84 _ o 3 a b o3
1. 1978 through 1981~ 2 index sections:

a. Dahl Pine to Bend of Creek at Highway 26
b. Bend of Creek at Highway 26 to Canyon

2. 1982 through 1983- separate index sections:
a. Robinson Park to Dahl Pine
b. Dahl Pine to Dahl Pine Bridge

c. Dahl Pine Bridge to Canyon
3) 1983 through the present - 1 index section:
a. Robinson Park to Canyon

4) 1978 through 1982 - 2 index sections:

a. 0ld shimnasho Bridge to Powerlines
b. Powerlines to Lower Beaver Creek
5) 1983 through the present - 2 index sections:
a. O0ld shimnasho Bridge to New Shimnasho Bridge
b. New Shimnasho Bridge to Lower Beaver Creek.

Counts have been combined on the chart to make index areas
relatively comparable.
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Note that 1978 through 1981 surveys in present Robinson Park
to Canyon index were 3.0 mi. shorter than subsequent
surveys.

Beaver Creek is surveyed on foot.

h. The only breakdown by index area known for Beaver Creek in
1977 is 73 redds counted below Dahl Pine (CH2M Hill study).
It is not known how far below Dahl Pine survey extended.
See note "g" above.

i. Following is a diagram (drawn to scale) of the index areas
of Mill Creek.

i 244 B2 Strawberny Piter:
______LO cation %ﬁd1¢ Brdqe mFaﬂ: ™ Pond ? Canyon Mouth
River Mile s s RS s 4
Surveys on Mill Creek are made on foot.

Je. A log pond dam at Potter's Pond washed out in 1980 opening

up new spawning areas. Surveys in the 'B244 Bridge to B241
Bridge' and the 'Strawberry Falls to Potter's Pond' index
were begun in 1984.
The B-241 area was planted in. 1982 with 47 adult spring
chinook brought from the Warm Springs National Fish Hatchery
and released on August 14. 19 female and 21 male hatchery
stock fish and 5 female and 4 male natural stock fish were
released.

k. "The only breakdown known for Mill Creek in 1977 is that

‘survey was below Potter's Pond' (CH2M Hill study). It is
not known how far below Potter's Pond survey extended. See

note "i" above.
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1. Because of the complexity of index area changes, and to show
the level of comparability between historic and present
surveys, the following diagram (drawn to scale) of Shitike
Creek is provided:

Old c Comdnun'ih1
: . Thom Shaker T
Location c}ffg:’; E’pﬁff Headuorks  Bridge  Crurch sr':‘a;: Mouth_
1 1 1 1 1 I L
River Mile 161$ 8.0 b3 +.Z 215 o 0
Survey Year
1978-82 e b e L
1982-84 — a y b 7
1983-84 ' L a o c g 3
1. 1978 through 1982 - 3 index sections:

a. Headworks to Thompson Br.
b. Thompson Br. to Community Center Br.
c. Community Center Br. to mouth

2. 1982 through 1983 - 2 index sections:
a. Headworks to Shaker Church
b. Shaker Church to mouth

1983 through 1984 - 4 index sections:
a. Upper Crossing to 0ld Bennett Place
b. 01ld Bennett Place to Headworks

c¢. Headworks to Community Center

d. Community Center to mouth

Counts have been combined on the main chart to make index
areas relatively comparable.

Shitike Creek 1is surveyed on foot.
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NOTES

Sources: Steve Williams and Jim Newton, Oregon Department
of Fish and Wildlife (ODFW), personal communications.

Deschutes River fall chinook spawning ground surveys are
conducted by ODFW and Portland General Electric (PGE).

Surveys are two separate counts made on the first week of
October and the first week of November.

Twenty five sections of the Deschutes River, from Pelton Dam
to the mouth, make up the survey area.

Before 1971, counts were made from boats or fixed wing
aircraft. Since 1971, counts have been made from
helicopters.

Poor visibility below White River probably accounts for the
low count in 1983.

Poor visibility; no survey.
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NOTES

Source: Cris Stainbrook and Louie Pitt Jr., Biologists,
Confederated Tribes of the Warm Springs Reservation,
personal communications.

Surveys are one-time peak counts usually made during the
last two weeks of April and the first week of May.

Steelhead redd count surveys have been made in other
Deschutes River index areas, but only those from Shitike
Creek are considered to be accurate. Counting conditions
are poor during steelhead spawning season in other index
areas.

Present index: Upper Crossing to mouth (9.95 mi.).

The index area has remained constant from 1976 through the
present.
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NOTES

Sources: Errol Claire and Brad Smith, Oregon Department of
Fish and Wildlife (ODFW), personal communication; and
Hirose, P. 1979. Northeastern Oregon Spring Chinook and
Summer Steelhead Spawning Ground Surveys for 1979, ODFW
Information Report No. 8@-1.

Counts were made before 1976, but index mileages varied
considerably from year to year. Because of this, 1960
through 1975 spring chinook spawning survey information is
reported separately as redds/mile. See chart entitled
'Spring Chinook Spawning Densities in the John Day Basin'.

Prior to 1978, surveys were one-time peak index counts.
From 1978 through 1983, three separate, total river counts
were made. Since 1983, single, peak, total river surveys
have been conducted.

Index mileages apply to counts made since 1976. See note
'a' above.

Present index: Rail Creek to Dad's Creek (13.8 mi.).
Index area has remained constant from 1976 through the
present.

Present index: Vinegar Creek to Beaver Creek (19.0 mi.).
Index area has remained constant from 1976 through the
present.

Present index: Big Creek to Nye Creek (10.0 mi.).

Index area has remained constant from 1977 through the
present. In 1976, surveys were made but data records are
inaccurate.

Present index: Granite Creek to Cougar Creek (8.0 mi.).
Index area has remained constant from 1977 through the

present. In 1976, surveys were made but data records were
inaccurate.

Present index: First culvert above the town of Granite to
Buck Creek (5.5 mi.).

Index area has remained constant from 1976 through the
present.

Present index: First log string bridge above Congo Gulch
to mouth (4.9 mi.).

Index area has remained constant from 1976 through the
present.

Clear Creek is a tributary of Granite Creek.

Present index: Boundary Guard Station to mouth (2.5 mi.)

Index area has remained constant from 1976 through the
present. Bull Run Creek is a tributary of Granite Creek.
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SPRING CHINOOK SPAWNING DENSITIES (REDDS/MILE) IN THE JOHN DAY BASIN®

AVERAGE

40 N TINd

D AvVdID

4D ALINVED

pite(GURN\

SAVA NHOC
YO TIGAIN

4 AVA NHOC

SPAWNING
YEAR

n

. 10.0 16.3

1960
1961

o~

.

44.2

12.2

22.2

49.7

1962
1963

1964

. 12.7
190.0

29.2

26.4

. 34.8 49.7 17.8
16.7

11.0

24 .4

1965

16.8
13.0

43.5
38.5

31.9
19.4

-
.

1966
1967
1968
1969
19740
1971

. 14.4
15.6

60.5

5¢6.2

13.3

13.7

16.8

20.5

33.6 18.7 26.4 14.1

31.2

16.8

18.8 11.6 11.5

39.5

11.8

14.2

24.4

43.5

1.5

1972

. 19.4 36.0 27.0 . 15.7

1973

11.7

. 25.5 .
18.8

11.7

1974

11.5

24.7

1975
1976

11.6

12.8

20.2

11.1

. 16.4 23.1

1.7

1977
1978

12.4

19.8

11.1

15.6

11.8

1979

11.3
10.8

19.6
12.0

1980

1981

1.2

1982

1983

1984



NOTES

Sources: Annual Reports, John Day District, Oregon
Department of Fish and Wildlife (ODFW): Errol Claire,ODFW
District Biologist, and Bill Knox, John Day Research Project
Director, personal communications.

Redd densities are used here instead of actual redd counts
because mileage surveyed varied considerably before 1976.
Since 1976, with the consolidation of the Oregon Department
of Fish and the Oregon Department of Game, index areas have
been standardized.

Redd densities are calculated from index counts (both of
standard and varying mileages) and from supplemental surveys
of other parts of the John Day Basin.

For actual index redd counts since 1976, see chart entitled
"Spring Chinook Redd Counts in the John Day Basin”".

Surveys prior to 1978 were one-time peak index counts. From
1978 through 1983, three separate total-river counts were
made. Since 1983, one-time peak total-river surveys have
been conducted.

High flows and limited visibility lowered count.

More recent surveys have indicated that historic counts in
the Middle Fork of the John Day were prohably made too early
in the year (September 3-16), missing the peak
(approximately September 16) and therefore giving misleading
results.

Bull Run and Clear Creeks are tributaries of Granite Creek
which is a North Fork John Day tributary.
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SUMMER STEELHEAD REDD COUNTS IN THE JOHN DAY BASIN?

Day

Mainstem John
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3.0
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NOTES

a. Sources: Errol Claire and Brad Smith, Oregon Department of
Fish and Wildlife (ODFW), personal communication; ODFW, John
Day District Annual Reports; and Hirose, P. 1979,
Northeastern Oregon Spring Chinook and Summer Steelhead
Spawning Ground Surveys for 1979, ODFW Information Report
No. 80-1,

b. In 1969, 31 redds were reported in a 5.0 mile survey area
(surveyed on 5/7/69). Twenty eight redds were reported for
a 2.5 mile survey area (surveyed on 5/22/69).

c. Low count. High flows occured before spawning ground survey
and obscured previously deposited redds.

d. In 1977, low flows and poor fish passage conditions at the
mouth of the John Day River occurred.
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NOTES

Sources: Errol Claire and Brad Smith, Oregon Department of
Fish and Wildlife (ODFW), personal communication, ODFW, John
Day District Annual Reports; and Hirose, P. 1979.
Northeastern Oregon Spring Chinook and Summer Steelhead
Spawning Ground Surveys for 1979, ODFW Information Report
No. 80-1.

Surveys are one-time peak index counts.
Lick Creek is a tributary of Camp Creek.

Low count. High flows occured before spawning ground survey
obscuring earlier redds.

No survey because of high flows.
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SUMMER STEELHEAD REDD COUNTS IN THE JOHN DAY BASIN?

North Fork John Day
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NOTES

Sources: Errol Claire and Brad Smith, Oregon Department of
Fish and Wildlife (ODFW), personal communication, ODFW, John
Day District’ Annual Reports; and Hirose, P. 1979.
Northeastern Oregon Spring Chinook and Summer Steelhead
Spawning Ground Surveys for 1979, ODFW Information Report
No. 80-1.

Surveys are one-time peak index counts.
Cable Creek is a tributary of Camas Creek.
Owing Creek is a tributary of Camas Creek.

Poor counting conditions.
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NOTES

Sources: Errol Claire and Brad Smith, Oregon Department of
Fish and Wildlife (ODFW), personal communication; ODFW, John
Day District” Annual Reports; and Hirose, P. 1979.
Northeastern Oregon Spring Chinook and Summer Steelhead
Spawning Ground Surveys for 1979, ODFW Information Report

No. 84-1.

Surveys are one-time peak index counts.
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NOTES

Overview
Sources

Hollowed, J. 1984. Yakima River Basin Spring Chinook
Spawning Ground Surveys 1981-1983, Information Report No.
83-8, Yakima 1Indian Nation; Spawning Ground Survey
Summaries, Stream Survey Files, Natural Production
Division, Major Projects Section, Washington Department of
Fisheries, Olympia, WA.; Field notes from Washington
Department of Fisheries annual spawning ground survey
reports, Yakima Field Office.

Personal communication with: John Easterbrooks, Yakima Field

Office, Washington Department of Fisheries; Doug bompier,
Columbia River Inter-Tribal Fish Commission (formerly with
National Marine Fisheries Service; Mike Kohn, Fisheries
Assistance Office, Yakima Region, U.S. Fish and Wildlife
Service; Bob Tuck, Confederated Tribes and Bands of the

Yakima Indian Nation.

Survey History and Methods

Prior to 1976, a single peak count survey was made yearly
at each historic index area in the Yakima Basin.

Surveys were conducted by the Washington Department of
Fisheries (WDF), National Marine Fisheries Service (NMFS) .,
and U.S. Fish and Wildlife Service (USFWS).

From 1976 through 1988, a larger section of the Yakima River
basin was studied by these agencies along with the
Confederated Tribes and Bands of the Yakima 1Indian Nation
(YIN). Some new 'optional' index areas were added, some
historic index areas were expanded, and a more detailed
reporting method was used during this period. The one time
peak count was the method of survey.

From 1981 through the present, the USFWS, WDF and YIN have
cooperatively carried out a more complete and accurate
'total' spawning ground survey program. New index areas
have been added and, in some cases, old ones changed. 1In
addition to an increase in the geographical area studied,
multiple surveys are now conducted each year, numbering as
many as seven on some streams in certain years.

Yakima Mainstem

Present index: Since 1980@, two separate index areas are
counted: Easton Dam to Game Ramp (7.0 mi.) and Game Ramp to
Freeway Bridge (also called Twin Bridges) 4.5 mi.
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b2,

b3.

b4.

c.

cl.

d.

From 1960 through 1980, the two index areas were combined
and counted as one (Easton Dam to Freeway Bridge [11.5

mi.]). Although no breakdown of counts is available during
these years, the earlier index 1is equivalent to a
combination of the two areas presently surveyed. See also

note b2 below.

In 1967, 1968, and 1970 through 1975, the index area was
Easton Dam to Elk Meadows (8.2 mi.). Elk Meadows lies 3.3
mi. upstream of the lower boundary of the standand index

(Freeway Bridge).

In 1979, bad weather at the usual peak counting time caused
the survey to be made 15 days later than usual.

In 1982, survey area was the Teanaway River to Thorp (1.7
mi.). Thorp 1lies 4.1 mi. upstream of the lower standard
index area boundary (Ellensburg Ditch).

Cle Elum River

Present index: Dam to mouth (8.2 mi.)

In 1968, 1961, 1976 through 1978, and 1980, surveys were
only made from the Dam to Bullfrog Road Bridge (6.3 mi.).
Although this index is not geographically comparable to the
area counted since 1980, some comparisons in survey results
may be made because very little, if any, spawning presently
occurs in the additional 1.9 mile stretch between Bullfrog
Road Bridge and the mouth. (Tuck, personal communication).

Since 198@, there was a sharp increase in spawning ground
counts because of a decrease in late summer streamflows as a
result of regulations controlling releases from Cle Elum Dam
('Flip-Flop Operation' decision).

In 1981, the Cle Elum flows were actually four times higher
than those in the Yakima mainstem (650 cfs/150 cfs).
Mainstem bound fish were probably drawn into the Cle Elum to
spawn. Flows have been managed at an approximate equal
split (250-30¢0 cfs) since 1981. (Easterbrooks, personal

communication.)

Teanaway River

Present index: Mason Creek to Highway Bridge (5.1 mi.).

Index area has remained constant from 1968 through the
present.

There is very 1little spawning in the Teanaway River at
present because of severe channelization and irrigation
diversions.
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In 1976 an optional survey from river mile 6.0 to the mouth
(2.9 additional miles) yielded two redds.

Naches River

Present index: In 1968, 1962, 1964 through 1966, 1972, and
1976 through the present, two separate survey areas have

been counted. These are Indian Flat Campground to the
Bumping River/Little Natches River confluence (2.5 mi.), and
the Bumping River/Little Naches River confluence to

Cliffdell (3.5 mi.).

In years not mentioned above, the two index areas were
counted as one (Indian Flat to Cliffdell [6.0 mi.]).
Although no breakdown of counts is available for these
years, the present index is equivalent to a combination of
the two areas presently surveyed. See also note e2 below.

The Indian Flat Campground to the Bumping River/Little
Naches confluence index was, from 1978 through 1980, counted
as part of the Bumping River survey. Those counts are also
included here for comparative purposes. See note h2.

From 1981 through 1984, surveys included the additional
area between the Bumping River/American River confluence and
Indian Flat Campground (1.0 mi.). This area lies upstream
of the upper boundary of earlier years' surveys (Indian
Flat Campground).

In 1976, the two index areas were counted as one (Cliffdell
to Horseshoe Bend (19.9 mi.). Although no breakdown of
counts is available in 1976, the index is geographically
equivalent to a combination of the two standard index areas
surveyed from 1981 through 1984 (Cliffdell to Upper Nile
Bridge [9.9 mi.] and Upper Nile Bridge to Horseshoe Bend
[(10.0 mi.]).

In 1978, survey was 1.0 mi. short of the standard lower
index boundary (Upper Nile Bridge). Total mileage was 8.9.

In 1978, survey included 1.8 mi. above the standard upper
index boundary (Upper Nile Bridge). Total mileage was 1l1.0.

In 1979, index area was Cliffdell to Cottonwood Campground

(4.3 mi.). This survey excluded 5.6 mi. of the standard
index below the lower boundary (Upper Nile Bridge).
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f. Rattlesnake Creek

Present index: North Forks Bridge to mouth (7.7 mi.).

Index area has remained constant from 1968 through the
present.

f1. From 1981 through 1983, surveys only included 2.0 mi. of
the standard 7.7 mi. index.

g. Little Naches River

Present index: Little Naches Falls (also called Salmon
Falls) to Kaner Flat Campground (1.5 mi.) and Kaner Flat
Campground to mouth (2.9 mi.). See also notes g2 through g5
below.

gl. In 1960, 1962, 1964 through 1966, 1976, 1977, 1981, and
1982, the two survey areas of the present index were
combined and counted as a single index (Little Naches Falls
to mouth [4.4 mi.]). Although no breakdown of counts is
available for these years, the index 1is geographically
equivalent to a combination of the two standard index areas
presently counted. See also notes g2 through g5 below.

g2. In 1979, the survey area was Quartz Creek to Kaner Flat
campground (@.5 mi.). The 1.0 mi. of standard index between
Little Naches Falls and Quartz Creek were not counted.

g3. 1In 1981, the survey area was Pileup Creek to mouth. Of a
total of 16 redds reported, all were counted between Little
Naches Falls and the Little Naches mouth.

g4. In 1982, the survey area was Pileup Creek to mouth. Oof a
total of 12 redds reported, all were counted between Little
Naches Falls and the Little Naches mouth.

g5. In 1983, the survey area was Bridge Crossing to mouth. Of
a total of nine redds reported, seven were counted in an
area that would constitute the Little Naches to Kaner Flat
Campground index.

h. Bumping River

Present index: In 1984, the index areas were: Dam to Goose
Prairie (2.7 mi.), Goose Prairie to Soda Springs (5.2 mi.),
and Soda Springs to American River Confluence (5.6 mi.).
Refer to Redd Count Chart for the many index area changes.

hl. From 1968 through 1963, and in 1976, the index area was Dam
to the mouth of the Bumping River (17.8 mi.). This area
includes and additional 2.5 mi below the lower boundary of
the index surveyed from 1978 through 1988 (Indian Flat
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Campground). It includes an additional 3.5 mi. below the
lower boundary of the index surveyed from 1981 through 1984
(American River confluence).

h2. In 1978, 1979, and 1980, this survey area included an

additional 1.0 mi. between the American River confluence and
Indian Flat Campground. See note e2 above.

i. American River

il. Different stream survey personnel (from the 2 other index
areas counted in 1978) may have made the Union Cr. to
Pleasant Valley Campground count of 19 redds inaccurate.

i2. In 1978, index area was Hell's Crossing downstream 1.5 mi.

The lower boundary of this area was 4.4 mi. upstream of the
lower standard index boundary (Bumping River confluence).
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NOTES
Source: John Easterbrooks, Washington Department of
Fisheries (WDF), personal communication.
Surveys are one-time peak counts.

Summer chinook spawning ground surveys in the Yakima basin
were made from fixed wing aircraft.

Index area: Union Gap to Granger (24.0 mi.)
Index area remained constant from 1962 through 1974.

Surveys were discontinued after 1974.
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NOTES
Source: Eric Barth, Biologist, Confederated Tribes and
Bands  of the Yakima Indian Nation (YIN), personal

communication; John Easterbrooks, Washington Department of
Fisheries (WDF), personal communication; Watson, D.G. 1985.
Summary of Lower Yakima River Fall Chinook Spawning Ground
Surveys. Unpublished memo to John Easterbrooks; field
notes from WDF annual surveys, Yakima Field Office.

Present index: 2.0 miles upstream from the Benton City-
Kiona Bridge to the mouth (32.0 mi.).

These surveys are conducted by Batell Inc. (Don G. Watson,
Biologist). They were made with fixed wing aircraft and,
because poor counting conditions are typical during the
Yakima River fall chinook spawning period, the accuracy of
these surveys is considered questionable.

The Marion Drain surveys were begun in 1981 and are
conducted by the YIN.

Counts are made using both boat and foot surveys. Areal
checks are also made for calibration of counts.

A supplemental survey counted five redds in an additional 17
mi. section from Horn Rapids Dam to the mouth.

6l



WENATCHEE RIVER
62




TL ¥9 %% 181 138 4 £l
| 6€T 16 169 S9T ST "S°N
£6 (/N4 61 L6 12 It
69 9¢ 81 ¥8 8T 9¢C
99 (44 "S°N 61T 16 pLl
gL %) "S°N 65 68 [ XX
138 4 Le /44 6LC SS 56¢€
¥6 2 6t £6C ST pOV
€01 ubT 19€ pze 8€T 681
/44 I a4 6cd 8LT "S°N
€81 ac LE (L8 az1 1
89¢ 8L 19 LTV 1T A4
6 A 107 ST¢ 1< al9
LE 8¢ 8V AN! 9 *S°N
€11 T 9 9Le 11 *S°N
86T 8z 144 8LC 6 "S°N
LyE s (44 8¢ °54 "S°N
€91 €6 A% 1 AK4 8¢ 1§
S1¢ 8¢T (A2 1964 9¢ [43
Bsc SL 1t 861 ac Le
V12 61 gc 911 Z9 (43
LL g¢ €1 8V1 1c pe
134 8¢ BT ¥ST F1 1¢
LS €1 S ¥9 61 pb
S awm TH > [a S
b8  LEH S8 mw =g EE
Bg o =
R LA
5 e -
8 e w
0
o
..T:
|

q

sosayjuaied ur s1 pakasins obesTTw wesils xapul

eNISVd HIHDLVNIM HHL NI SILN0OOD 4aaad JNOONIHD DNIddS

861
€861
2861
1861
p861
6L61
8L6T
LL6T
9Le61
SLeT
vLel
€Letl
cLel
TL6T
pLeT
6961
8961
L961
9961
S96T
7961
€961
z961l
1961

PR ACON
ONINMYdS

63



NOTES

a. Sources: John Easterbrooks, Washington Department of
Fisheries (WDF), personal communication; field notes from
WDF annual surveys, Yakima Field Office.

Surveys are one-time peak index counts.

Spawning ground surveys are either float or foot counts
(depending on water conditions).

b. Unless otherwise indicated. See footnotes below.

c. Present index: Plain Bridge to Lake Wenatchee (7.4 mi.).
Index area has remained constant from 1961 through the
present.

d.  An additional three redds were counted from Plain Bridge to

Tumwater Bridge (10.6 mi.).

e. Incomplete survey in 1972 (Lake Wenatchee downstream 3.0
mi.).

f. Incomplete survey in 1973 (Lake Wenatchee downstream 2.9
mi.)

g. From 1976 through 1988, surveys were conducted by Chelan
County PUD.

h. Present index: Leavenworth Hatchery to mouth (2.8 mi.)
Index area has remained constant from 1961 through the
present.

i. Present index: Maple Creek Campground to Rock Creek Guard

Station (8.9 mi.).
Index area has remained constant from 1961 through the
present.

j. The 1974 index area was Phelps Creek to ©.5 mi. above
Schafer Campground (7.4 mi.). This area begins 2.8 mi.
upstream of the standard index boundary (Maple Creek
Campground) and ends 3.8 mi. upstream of the standard index
boundary (Rock Creek Guard Station).

k. Present index: Grasshopper Meadows Campground to Napequa
Creek (3.0 mi.).
Index area has remained constant from 1961 through the
present.
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Supplemental surveys were made on the White River in 1972,
1976, and 1983 and counted from the mouth of Napequa Creek
to Sears Bridge (4.6 mi.).

In 1972, 19 redds were counted.
In 1976, 8 redds were counted.
In 1983, 2 redds were counted.

Present index: From 1980 through the present, Big Bend
Falls to the mouth of Lost Creek (2.5 mi.).

From 1961 through 1979, index was 'Big Bend Falls to U.S.
Fish and Wildlife Service Weir' (5.4 mi.).

Index area was shortened because few spring chinook were
found to spawn below Lost Creek.

The index area in 1976 was Hidden Creek to Lost Creek (1.5
mi.). This survey begins 1.0 mi. downstream of the present
standard index area's upstream boundary (Big Bend Falls).

Present index: White Pine Creek to U.S. Rt. 2 Highway

Bridge (7.2 mi.). Index area has remained constant from 1961
through the present.
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NOTES

Source: John Easterbrooks, Washington Department of
Fisheries (WDF), personal communication; field notes from
WDF annual surveys, Yakima Field Office.

Surveys are one-time peak counts.

Spawning ground surveys for summer chinook in the Wenatchee
River are made from fixed wing aircraft.

Unless otherwise noted. See footnote 'd' below.

Present index: Lake Wenatchee to head of Rock Island Pool
1.2 mi. above Wenatchee River mouth (52.6 mi.).

Index area has remained constant from 196@ through the
present except in 1979 (see footnote 'd’ below).

In 1979, the index was Tumwater Canyon to Rock Island Pool
(26.4 mi.). Survey was shortened because of bad weather.

In 1982, WDF counted 553 redds in the Tumwater Canyon to
Rock Island Pool section of the standard index. In a
survey conducted one week earlier by Chelan County PUD, 247
redds were counted in the upper section of the standard
index (Lake Wenatchee to Tumwater Canyon).
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NOTES

Source: John Easterbrooks, Washington Department of
Fisheries (WDF), personal communication; field notes from
WDF annual surveys, Yakima Field Office.

Surveys are one-time peak index counts.

Spawning ground surveys for spring chinook in the Entiat
River are made on foot.

Present index: Fox Creek Campground to Ski Hill (6.8 mi.).
Index area has remained constant from 1960 through the

present.

A fire occurred in August, 1970 in this section of the
Entiat basin.

Springtime flooding occurred in the Entiat in 1972.
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NOTES

Source: John Easterbrooks, Washington Department of
Fisheries (WDF), personal communication; field notes from
WDF annual surveys, Yakima Field Office.

Surveys are one-time peak index counts.

Spawning ground surveys for summer chinook in the Entiat
River are made from fixed wing aircraft.

Natural production of summer chinook in the Entiat River is
largely made up of Entiat and Wells Hatchery strays. The
Entiat Hatchery summer chinook program ended with releases
made in 1964. Summer chinook from Wells Hatchery were
released in the Entiat River in 1976.

Present index: Ardenvoir to mouth (10.0 mi.).
Index area has remained constant from 1968 through the
present.

An additional nine redds were counted in the larger index
area of 'Brief to the mouth'.

Summer chinook spawning ground surveys were discontinued on

the Entiat River in 1984 because the spawning population had
nearly disappeared.
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NOTES

Source: John Easterbrooks, Washington Department of
Fisheries (WDF), personal communication; field notes from
WDF annual surveys, Yakima Field Office.

Surveys are one-time peak index counts.
Spawning ground surveys for spring chinook in the Methow
Basin are made on foot.

Except where otherwise indicated, see footnotes below.

Present index: Eureka Creek to Lost River Bridge (3.5 mi.).
Index area has remained constant from 1960 through the
present.

Present index: Lost River Bridge to mouth (8.4 mi.).

Index area was counted as an optional survey in 1967, 1968,
1969, 1971, 1972, and 1973. It has been regularly counted
as one of the standard index streams from 1979 through the
present.

In 1965, 1966, and 1977, no breakdown for the two index
areas is available. The only counts recorded are for the
entire area from Eureka Creek to the mouth (3.9 mi.).

Present index: Camp 4 to Chewack Campground (3.2 mi.).

Present index: Chewack Campground to Falls Creek Campground
(3.5 mi.).

Index area has remained constant from 1960 through the
present except for 1968, 1961, and 1972 (See note "h"
below).

In 1969, 1961, and 1972, no breakdown for the two index
areas is available. The only counts recorded are for the
entire area from Camp 4 to Falls Creek Campground (6.7 mi.).

In 1967, ten redds were counted from Falls Creek Campground
to Memorial Campground (4.8 mi.). This area lies downstream
of the lower boundary of the standard index area.

In 1967, 15 redds were counted from Lake Creek Campground
to Chewack Campground (6.2 mi.). This area begins 3.0 mi.
upstream of the upper standard index boundary (Camp 4).

In 1968, 33 redds were counted from Lake Creek Campground to

Camp 4 (3.0 mi.). This area lies upstream of the upper
boundary of the standard index area.
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Present index: Mystery Bridge to Buttermilk Creek Bridge
(7.7 mi.).

Index area has remained constant from 1968 through the
present.

Present index: Mazama Bridge to Weeman Bridge (5.7 mi.).
Index area has remained constant from 1964 through the
present.

Present index: Early Winters Diversion Dam intake to mouth
(1.6 mi.).

Index area has remained constant from 1960 through the
present.

In 1984, three additional redds were counted in the @.5
miles above the 'Early Winters Diversion Dam intake to
mouth' index. Boundaries for this new index area are Willis
Ditch intake to Early Winters Diversion Dam intake.
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NOTES

John Easterbrooks, Wahington Department of Fisheries (WDF),
personal communication; field notes from WDF annual
surveys, Yakima Field Office.

Surveys are one-time peak index counts.

Spawning ground surveys for summer chinook in the Methow
River are made from fixed wing aircraft.

Present index: Winthrop National Fish Hatchery Diversion
Dam to the head of Wells Pool (49.5 mi.).

Index area has remained constant from 1961 through the
present.
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NOTES

Source: John Easterbrooks, Washington Department of
Fisheries (WDF), personal communication; field notes from
WDF annual surveys, Yakima Field Office.

Surveys are one-time peak index counts.

Spawning ground surveys for summer chinook in the Okanogan
and Similkameen Rivers are made from fixed wing aircraft.

Unless otherwise noted. See footnote 'c' below.

Present index: Zosel Dam to Malott (60.4 mi.).

From 1960 through 1966, index area was 'Zosel Dam to the
mouth' (77.4 mi.). Index area was decreased when
construction of Wells Dam created Wells Pool which flooded
the lower 17 miles of the Okanogan River.

Present index: Enloe Dam to mouth (8.8 mi.).
Index area has remained constant from 1968 to the present.
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NOTES

Source: John Easterbrooks, Washington Department of Fisheries
(WDF), personal communication; field notes from WDF annual
surveys, Yakima Field Office.

From 1960 through 1983, surveys were one-~time peak index
counts.

In 1984 and 1985, a one-time peak count was made in all
spawning habitat of the Tucannon River. The counts reported
in the attached chart are for index areas only.

Spring chinook spawning ground surveys in the Tucannon basin
are made on foot.
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NOTES

Sources: Ken Witty and Willie Noll, Wallowa District, Duane
West, La Grande District, and Paul Hirose, Clackamas Labs,
Oregon Department of Fish and Wildlife (ODFW), personal
communication; and Hirose, P., 1985. Northeast Oregon
Spring Chinook and Steelhead Spawning Ground Surveys, ODFW
Report No. 85-4.

Surveys are one-time peak counts usually made in the last
week of August and the first week of September.

Index areas have been standardized since 1976. Earlier

survey mileages varied. See footnotes below for specific
changes.

Present index: Steel Bridge to 0.C. Ranch (3.9 mi.).

From 1968 through 1974, index was 8.0 miles and included
two separate sections: Lapover Meadow to Williamson
Campground and Steel Bridge to 0.C. Ranch.

From 1974 through 1976, index was 6.5 miles and included
three separate sections: Lapover Meadow to Bowman Trail,
Walla Walla Campground to Williamson Campground, and Steel
Bridge to 0.C. Ranch.

Since 1976, index area has been 3.0 miles.

The Lostine River is a tributary of the Wallowa River.

Present index: Elk Creek to Splash Dam (6.0 mi.).
In 1964, 14.5 miles were surveyed.

In 1965 and 1966, 13.0 miles were surveyed.

In 1967, 3.0 miles were surveyed.

Present index: Salmon Hole to mouth of the Little Minam
(6.0 mi.).

Index area has remained constant from 1960 through the
present.

Present index: Little Minam Falls downstream 1.5 miles
(1.5 mi.)

Index area has remained constant from 1960 through the
present.

Present index: Summer Creek to Little Lookingglass Creek
(6.2 mi.).

Index area has remained constant from 1968 through
1984,

In 1981, 1982, and 1983, fish taken at the trap for
Lookingglass Hatchery egg supply reduced redd counts in this
index.

Redd counting in this index area was discontinued in 1984.
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Present index: The confluence of the South Fork and the
mainstem of Catherine Creek upstream 2.0 miles (2.0 mi.)
Index area has remained constant from 1967 through the
present.

Present index: The confluence of the Middle Fork and the
North Fork of Catherine Creek to the confleunce of the North
Fork and the mainstem of Catherine Creek. (3.9 mi.)

Index area has remained constant from 1967 through the
present.

Present index: The confluence of the North Fork and the
mainstem of Catherine Creek to Badger Flat Bridge (7.5 mi.).
Before 1976, surveys conducted on Catherine Creek by the
Oregon Game Commission included 14.0 miles of lower
Catherine Creek (confluence of North and South Fork to town
of Union).

Redd counts listed on above chart corrrespond to present
index (7.5 mi.).

Present index: Mouth of the East Fork to Concrete Bridge
(8.5 mi.).

Before 1965, index area mileage is unknown.

In 1966, index area mileage was 7.5 mi.

In 1967, index area mileage is unknown. However, 216 redds
were counted in 18.0 miles.

In 1968, index area mileage was 21.0 mi.

Present index: Dorrance Road to Hatchery (4.0 mi.).
Index area has remained constant from 1963 through the
present.

Present index: Dorrance Road to Mouth (5.8 mi.).

Index area has remained constant from 1963 through the
present,

Present index: Confluence of the North and South Forks to
6.0 miles downstream (6.0 mi.).

Index area has remained constant from 1963 through present.

Present index: Bear Creek Guard Station to bridge (7.0 mi.)
Index area has remained constant from 1964 through present.

Bear Creek is a tributary of the Wallowa River.
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NOTES

Sources: Ken Witty and Willie Noll, Wallowa District, and
Duane West, La Grande District, Oregon Department of Fish
and Wildlife (ODFW), personal communications; James, G.
1984, Grand Ronde River Basin, Recommended Salmon and
Steelhead Habitat Improvement Measures, prepared by the
Confederated Tribes of the Umatilla Indian Reservation; and
Hirose, P. 1979. Northeastern Oregon Spring Chinook and
Summer Steelhead Spawning Ground Surveys for 1979, ODFW
Information Report No. 80-1.

Redd counts reported here begin with 1967 surveys because of

the large variations in index area mileage in earlier
surveys.

For earlier data, and for information relating summer
steelhead reddscounted to index miles surveyed, refer to
companion chart entitled 'Summer Steelhead Redd Counts and
Redd Densities in the Grande Ronde Basin'.

Index areas have varied considerably because of
unpredictable flow and visibility conditions during
steelhead spawning season. An attempt has been made to note
the changes for each index area. See footnotes below.

Also, see separate chart entitled 'Summer Steelhead Redd
Counts and Redd Densities in the Grand Ronde Basin.'

Present index: Smith Creek to concrete bridge.
Index area has remained constant from 1967 through the
present.

Present index: Camp 4 crossing to railroad bridge.
Index area has remained constant from 1967 through the
present,

Present index: Forest Boundary to Tollgate Highway.
Index area has remained constant from 1967 through the
present.

Present index: Wooden Bridge to road crossing 2.9 mi.
downstream.

Index area has remained constant from 1967 through the
present.

Present index: Fly Meadows Bridge to 4.0 miles upstream.
Index area has remained constant from 1967 through the
present.

Present index: Joseph to Enterprise (some stretches not

counted).
Index has remained constant from 1967 through the present.
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Present index: Weaver Ranch to mouth.

Index area has remained constant from 1967 through the
present.

Elk Creek is a tributary of Joseph Creek.

Present index: One mile above Wallowa Hatchery to Hatchery.
Index area has remained constant from 1967 through the
present.

Spring Creek is a tributary of the Wallowa River.

Fish trap installed above index. Hatchery adult returns and
smolt releases have occurred in this index beginning in 1983.

Natural production (and redd counts) is mostly from hatchery
strays.

Present index: Headwaters to confluence with Prairie Creek.
Index area has remained constant from 1967 through the
present.

Hay's Fork is a tributary of the Wallowa River.

Present index: One mile below Beaver Creek to Charolais
Road.

From 1966-71, index area was 6.9 miles.
From 1972-73, index area was 8.0 miles.
In 1974, index area was 12.0 miles.
From 1975-78, index area was 6.9 miles.
From 1978-present,; index area was 5.0 miles.

Swamp Creek is a tributary of Joseph Creek.
High water, poor visibility. Inaccurate surveys.

Survey mileage varied during these years. Therefore, redd
counts reported were mathematically adjusted (by ODFW) to
correspond to standard index areas used in later surveys.
Redd densities were calculated and factored by mileage of
index areas used in later surveys.

Actual redd counts for the years noted are listed below:

Index Year Mileage Redds Redds/mile
Meadow Cr. 1967 13.0 82 8.2

1968 2.5 2 .8
Five Pts. Cr. 1967 15.0 44 2.9
Phillips Cr. 1968 5.0 5 1.0
McCoy Cr. 1967 11.@ 173 15.7

1968 3.75 11 2.9
Fly Cr. 1968 2.0 13 6.5
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NOTES

Source: Annual Report, 1984. Oregon Department of Fish and
Wildlife (ODFW), Wallowa District; and Hirose, P. 1979.
Northeastern Oregon Spring Chinook and Summer Steelhead

Spawning Ground Surveys for 1979, ODFW Information Report
No. 8@-1.

Redd densities rather than actual index redd counts are
reported here because of annual inconsistencies in index
area mileage surveyed due to the variability in flow and
visibility conditions during steelhead spawning season.
Index counts are, therefore, incomparable from year to year.

For actual index redd counts, refer to chart entitled
'Summer Steelhead Redd Counts in the Grand Ronde Basin'.

Includes standard and supplemental index areas.

Wallowa District streams only.
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NOTES

Source: Ken Witty and Willie Noll, Wallowa District, Oregon
Department of Fish and Wildlife (ODFW), personal
communications.

From 1964 through 1967, ODFW released 300 coho adults, from
Bonneville Hatchery stocks, and 267,509 fry, from lower
Columbia River stocks, in the Wallowa River.

In 1983 and 1984, an attempt was made to develop a hatchery
outplant program using coho stocks then present in the
Wallowa River. The program was discontinued because the
number of fish trapped at Ice Harbor Dam was too small for
successful egg collection.

Present index: Dorrance Road to Hatchery.
Index area has remained constant from 1968 through present.

Present index: Hays Fork.
Index area has remained constant from 1968 through present.

Present index: Hatchery to Mouth.
Index area has remained constant from 1968 through present.

Present index: O0.C. Ranch to County Bridge.
Index area has remained constant from 1968 through present.
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NOTES

Sources: Ken Witty and Gary Anderson, Oregon Department of
Fish and Wildlife (ODFW) Wallowa District, personal
communications; ODFW, Wallowa District Annual Reports; and
Hirose, P. 1980. Northeastern Oregon Spring Chinook and
Summer Steelhead Spawning Ground Surveys for 1979. ODFW
Information Report No. 8@-1.

Spring and summer chinook redds are counted together.
Surveys are one time peak counts and are made in late August

Except where otherwise indicated. See footnotes below.

Since 1982, this index has been affected by trapping for
Lookinglass Hatchery. The percentage of fish trapped that
would have spawned in the index area cannot be determined
because the trap is located well below the lower end of the
index boundary.

Beginning in 1984, smolts have been outplanted into the
Imnaha River index area. Outplanting programs are planned
for other sections of the Imnaha basin in the near future.

Present index: Lick Creek Road to Echo Canyon (4.0 mi.).

Index area has remained constant form 1968 through the
present.

In 1964, two index areas were surveyed:
1. Lick Creek Road to Echo Canyon---34 redds.
2. Coyote Creek to Griffith Creek--- 6 redds.

Present index: Lick Creek Road to confluence with Big Sheep
Creek (4.0 mi.).

Index area has remained constant from 1968 through the
present.
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NOTES

Sources: Ken Witty, Oregon Department of Fish and Wildlife
(ODFW), personal communications; James, G. 1984, Imnaha
River Basin, Recommended Salmon and Steelhead Improvement
Measures, Confederated Tribes of the Umatilla Indian
Reservation; and Hirose, P. 1979. Northeastern Oregon Spring
Chinook and Summer Steelhead Spawning Ground Surveys for
1979, ODFW Information Report No. 80-1.

Unless noted otherwise. See below.

Present index: The lower 6.9 mi. of Camp Creek.

Index area has remained constant from 1966 through the
present.

Camp Creek is a tributary of Big Sheep Creek.

In 1965, index area was 3.4 mi.
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NOTES

Sources: Mel Reingold and Don Anderson, Idaho Department of
Fish and Game (IDFG), personal communications; Pollard, H.
1983. Salmon Spawning Ground Surveys, Study II, Job No. I,
IDFG Project F-73-R-5; and Ball, K. 1983. Stream Mile
Estimates, Salmon River Spawning Ground Surveys, IDFG,
unpublished memo.

Surveys are one-time peak counts usually made between the
last week of August and the first week of September.

Since 1981, most surveys (except Marsh Creek Drainage, Big
and parts of Sulphur Creek) have been made from helicopter
and fixed wing aircraft.

Index areas have remained relatively constant over the past
25 years except where otherwise noted. IDFG intends to make
some index area adjustments in 1985.

Present index: Lower Bridge to mouth (4.5 mi.).
Index area has remained constant from 1960 through the
present.

These counts have been reduced since installation of weir in
1989. Approximately 2/3 of the run is taken at weir for
Sawtooth Hatchery broodstock. The remainder of the run is
allowed to pass weir and spawn naturally.

Present index: Breckenridge Diversion to Alturas Lake Creek
(24.75 mi.).

Index area has remained constant from 1968 through the
present.

Present index: Stanley Lake Creek to Trap Creek (11.25 mi.)
Index area has remained constant from 1968 through the
present.

Present index: MacKay Creek to Jordan Creek (9.0 mi.).
Index area has remained constant from 1968 through the
present.

Present index: Lemhi to Leadore (12.0 mi.).

Before 1978, index area was Leadore to Salmon City (55.5
mi.). Index was reduced after many years of very low counts
in extended area.

Counts from 1968 through 1970 may have been reduced because

of trapping near the mouth of the Lemhi River for hatchery
programs.
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Present index: Bowery Guard Station to 3.5 mi. below Boulder
Creek (10.0 mi.).
Before 1983, index area was 21.0 miles.

Present index: Porter Brothers Dredge to mouth of Fir
Creek (27.0 mi.).

Index area has remained constant from 1960 through the
present.

Counts in 1963 and 1964 were reduced in Bear Valley Creek
because of trapping for hatchery outplant programs.

Present index: Mouth of the West Fork Elk Creek to the
confluence with Bear Valley Creek (mouth) (10.9 mi.).

Index area has remained constant from 19608 through the
present.

The lower section (Twin Bridge to mouth) of this index has
historically been surveyed by air and the upper section on
foot.

Counts in 1963 and 1964 were reduced in E1k Creek because of
trapping for hatchery outplant programs.

Present index: Sulphur Creek Ranch to 3.0 mi. downstream
(3.0 mi.).

Index area has remained constant from 1960 through the
present.

Present index: Jacob's Ladder Creek to Logan Creek (4.5
mi.).

Index area has remained constant from 1960 through the
present.

Includes Beaver, Knapp, Cape Horn, and Marsh Creeks.
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NOTES

Sources: Mel Reingold and Don Anderson, Idaho Department of
Fish and Game (IDFG), personal communications; Pollard, H.
1982. Salmon Spawning Ground Surveys, Study II, Job No. I,
IDFG Project F-73-R-5; and Ball, K. 1983. Stream Mile
Estimates, Salmon River Spawning Ground Surveys, IDFG;,
unpublished memo.

Surveys are one~time peak counts. Since 1975, most surveys
have been made from fixed wing aircraft (See note "i" for
exception).

Except where otherwise noted.

Present index: East Fork to Redfish Lake Creek (25.0 mi.).
Before 1978, index area was 87.9 mi. Index was reduced after
many years of very low counts in the extended area.

Present index: Stanley Lake Creek to mouth (8.25).
Index area has remained constant from 1968 through the
present.

Present index: Lower section from the weir to mouth (21.4
mi.).
Before 1983, entire East Fork was counted (33.9 mi.).

Present index: Mouth of Rice Creek to confluence of the
East Fork of the South Fork of the Salmon River (35.0 mi.).
Index area has remained constant from 1968 through the
present.

Since 1980, counts have been reduced by trapping of 2/3 of
run for McCall Hatchery egg supply. One-third of run is
usually allowed past weir to spawn naturally.

Present index: Mouth of Moose Creek to Ice Hole (3.0 mi.)
Index area has remained constant from 1968 through the
present.

Present index: Includes two different areas -- Secesh

Meadows and Lake Crecek.

1) Secesh Meadows: Forest Service boundary to Long Gulch
Bridge (3.5 mi.).

2) Lake Creek: Willow Creek to confluence of Summit Creek
(before 1982, 9.8 miles; since 1982, 5.5 mi.).

Lake Creek section counted on foot.

In 1984, only Secesh Meadows portion counted.
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NOTES
Sources: Ron Lindland, Idaho Department of Fish and Game
(IDFG), personal communication; 1982 Salmon Spawning Ground

Surveys, Study II, Job IDFG Project No. F-73-R-4; Linland,
R. 1984. Annual Closing Report, Clearwater River Development
of Spring Chinook and Steelhead Stocks, Columbia River
Fisheries Development Program; and Horner, N. and T. C.
Bjornn. 1981. Status of Upper Columbia and Snake River
Spring Chinook Salmon in Relation to the Endangered Species
Act, Idaho Cooperative Fishery Research Unit, University of
Idaho.

Redd counts were not made in the Clearwater basin until
1972.

Surveys are one-time peak counts. Most surveys are made
from helicopter except in portions of the Crooked Fork;,
Brushy Fork, Newsome Creek, Crooked River and 2.0 miles of
the Selway River which are surveyed on foot. Studies in the
Clearwater basin indicate that in years of good visibility
helicopter surveys identify approximately 88% of the redds
that would be counted in foot surveys (Linland, personal
communication).

Except where otherwise noted. See note 'm'.

Since 1961, approximately 5@ million spring chinook eyed
eggs were transplanted and 15 million fry, fingerlings and
smolts have been released in the Clearwater drainage.

In the Selway drainage, the location of these plants has
been the Indian Creek, Bear Creek, Running Creek, and Ditch
Creek incubation channels and other portions of the mainstem
Selway River. In the South Fork drainage, plants have been
made in the Crooked and Red Rivers, Newsome, and Ten Mile
Creeks and in the mainstem of the South Fork. The Lochsa
drainage has received plants in the mainstem Lochsa River.
Outplants have also been made in Clear and Lolo Creeks and
in other portions of the mainstem Clearwater River.

Sources of eyed eggs has been Bonneville Dam trap, the
Salmon River, Cowlitz, Carson, and Rapid River Hatcheries.
Pre-smolts and smolts have been supplied by Rapid River,
Kooskia (originally from South Santiam, Levenworth, and
Little White Salmon Hatcheries), Sandpoint, and Mckay
Hatcheries.

Present index: Bear Creek to Thompson Flat (44.0 mi.).

The Little Clearwater to Macgruder Crossing section is
surveyed on foot.

Index area has remained constant from 1972 through the
present.
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Present index: Cub Creek to mouth (5.0 mi.).
Index area has remained constant from 1972 through the
present.

Present index: Eagle Creek to mouth (3.0 mi.).
Index area has remained constant from 1972 through the
present.

Present index: Cooper's Flat to mouth (9.0 mi.).
Index area has remained constant from 1972 through the
present.

Present index: Three miles above Elbow Bend to mouth (12.0
mi.).

Index area has remained constant from 1972 through the
present.

Present index: Boulder Creek to mouth (12.0 mi.).

The Cliffhole to Rock Creek section is surveyed on foot.
Index area has remained constant from 1972 through the
present.

Present index: Lower Gap to mouth (8.8 mi.).
Index area has remained constant from 1972 through the
present.

Present index: 0ld Newsome Townsite to mouth (7.0 mi.).

The Beaver Creek to Nuggett Creek section is done on foot.
Index area has remained constant from 1972 through the
present.

Present index: Orogrande Lodge to Narrows (8.0 mi.).

The upper end of airport to Relief Creek section is done on
foot.

Index area has remained constant from 1972 through the
present.

Present index: Cole 66 Bridge to Red River Ranger Station
(9.6 mi.), and Otterson Creek (5.0 mi.). Total mileage =
14.9 mi.

Before 1980, index: Cole 66 Bridge to Red River Ranger
Station (9.0 mi.).

The Moose Butte Bridge to Blanco Road section (lying within
the "Cole 66 Bridge to Red River Ranger Station" index) 1is
surveyed on foot.

A hatchery program (Red River Rearing Ponds) operates in
this index. Adults were trapped for egg take in 1983 and
1984. For more information on this program, see note 'c'.

Present index: Mane's Ranch to Johnson Dredge (7.8 mi.).
Index area has remained constant from 1980 through the

present.
The Idaho Department of Fish and Game began surveys in this
index in 1984.
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